Wunderlich syndrome: an unusual cause of abdominal pain with hypovolaemia
Case report
A 68-year-old Chinese lady presented to the emergency department with an acute onset of right-sided abdominal pain with nausea and vomiting. She was previously well and not known to have any significant medical histor y. On arrival at the emergency department, she was found to be hypotensive with a b l o o d p re s s u re 7 8 / 4 3 m m H g . O n p h y s i c a l examination, a right flank mass with tenderness on palpation was found. Bedside ultrasonography (Sonosite M-Turbo) with a curvilinear 5-2MHz C60 transducer was performed and the findings were that of a right perinephric hyperechoic mass of approximately 7.5 cm by 6 cm in size, with central hypoechogenicity and negative Doppler flow ( Figure  1 ). There was no free intra-abdominal fluid found on bedside ultrasound. The initial clinical impression was that of a ruptured renal neoplasm versus a bleeding vascular lesion.
This led to an urgent computed tomography (CT) scan of the abdomen and pelvis which showed a 9.2 cm by 7.8 cm by 6.6 cm heterogeneous mass with focal areas of fatty component seen in the antero-inferior aspect of the right kidney. An area of hyper-density was seen in the lateral aspect of the mass which appeared to originate from a vessel, and there were associated dense perinephric as well as para-renal ill-defined haematoma with inferior extension into the right iliac fossa. The radiological diagnosis was that of an actively bleeding right lower pole angiomyolipoma and large retroperitoneal haematoma (Figure 2 ).
Initial laboratory investigation revealed a haemoglobin level of 10.8 g/dL (14.0-18.0 g/dL) with subsequent drop to 7.9 g/dL, white cell count of 12.6 x 10 9 /L (4.0-10.0 x 10 9 /L), platelets level of 208 x 10 9 /L (140-440 x 10 9 /L) and a haematocrit level of 31% (36-46%). Urea, electrolytes, creatinine and coagulation profile were unremarkable.
As the patient's blood pressure was fluid responsive and remained relatively stable at 105/57 mmHg after an initial one-litre of fluid challenge, she underwent an urgent renal angiography with embolisation performed. The procedural findings were that of multifocal bleeding points identified along right renal angiomyolipoma (Figure 3 ), which were embolised selectively with coils ( Figure 4 ). There was also significant right fibromuscular dysplasia of the renal artery and its segmental branches. The patient tolerated the procedure well and recovered uneventfully. She was discharged well after a week of in-hospital stay. She was followed up regularly and the repeat CT scan at 2-year interval showed a reduction in the size of the exophytic lower pole angiomyolipoma (4.6 cm by 3.5 cm by 3.9 cm).
Discussion
Wunderlich syndrome (WS), characterised by an acute onset of spontaneous, non-traumatic renal haemorrhage into the subcapsular and perirenal spaces, is a potentially life-threatening condition.
1 It was first described by Carl Reinhold August Wunderlich in 1856 2 and is an uncommon phenomenon. Two hundreds and eighty-three cases of spontaneous renal haemorrhage were reported in 3 review articles published between 1933 and 1985; and a meta-analysis in 2002 by Zhang et al described 165 patients over a span of 15 years between 1985 and 1999. 3 The condition is typically manifested by a triad of symptoms known as "Lenk's triad" which consists of acute flank or abdominal pain, a palpable flank mass and hypovolaemia. 4 However this classic triad was seen only in 20% to 30% of the cases in one study. 5 The aetiologies for WS vary from renal neoplasms, vascular diseases, hereditary and acquired renal cystic diseases, renal infections, calculus disease and coagulation disorders with renal angiomyolipoma (AML) as the most frequent aetiology at 35% to 40%. 4 In some cases, no pathology was found. AML is a benign mesenchymal neoplasm that is made up of different proportions of adipose, vascular and smooth muscle tissue. 6 Approximately 80% of renal AMLs occur spontaneously in the general population and 20% are associated with tuberous sclerosis (TS). 7 TS is characterised by seizures, mental retardation and haemartomatous lesions which include facial angiofibroma, subependymal giant cell astrocytoma, cardiac rhabdomyoma and renal AML. 8 AMLs of TS are usually discovered when the patient is younger (mean age, 17 years) with an approximately equal prevalence among male and female patients, and lesions are more likely to be larger, multiple and bilateral. 9 Sporadic renal AMLs show a 4:1 female preponderance, are typically seen in middle-aged patients (mean age, 43 years) and are more likely to be solitary and symptomatic. 6, 9 The patient reported in this case was a middle-aged lady with no features to suggest underlying tuberosis sclerosis and fit into the demographics for sporadic AML. AML was classified by Harabayashi into small (<4 cm), medium (4-10 cm), or large (>10cm). 8 The risk of spontaneous haemorrhage of an AML is directly related to its size; multifocality and vascular abnormalities, especially with aneurysm formation. 10 AMLs bigger than 4 cm in size could be symptomatic in up to 68% to 80% of patients, with 50% to 60% presenting as haemorrhage resulting in shock in one third of the patients presenting in this manner. 11 However the majority of AML are incidental findings that usually remain clinically silent. 9 Although ultrasound is less sensitive than multidetector computed tomography and/or magnetic resonance imaging for detection and characterisation of aetiologies of WS, it is highly sensitive for identification of perinephric haematoma and may be the initial modality for rapid identification of the condition. 4, [11] [12] [13] Renal AMLs are intensely echogenic and may cause acoustic shadowing on ultrasonography. Less echogenic areas within the tumour are related to haemorrhage, necrosis, or dilated calyces. The use of Doppler ultrasonography may help to confirm the rare complication of extension into the renal vein and the inferior vena cava.
14 This case clearly illustrated the usefulness of bedside ultrasonography as a point of care investigation which shortened the decision making process.
CT has been reported to be 100% sensitive for diagnosis as it allows high-resolution of the renal parenchymal, vasculature, and the collecting system. 4, 12, 15 It is recommended as the diagnostic tool of choice to diagnose and differentiate between various aetiologies of a renal mass, assess the size of the AML and the extent of haemorrhage. 16, 17 Thin sections with slice thicknesses of 2 to 5mm enable sampling of tiny amount of fat and hence improve detection and characterisation of small AMLs. [18] [19] [20] The administration of intravenous contrast media allows sequential dynamic image sets to be obtained which can be classified into corticomedullary, nephrographic and excretory phases. These contrast-enhanced images help to identify active contrast extravasation in the presence of ongoing bleeding. Possible aetiology of the bleeding can be identified although this is only possible in half of the cases. 4 The initial CT of this patient was able to delineate an actively bleeding right lower pole AML.
Treatment options for an actively bleeding AML include therapeutic embolisation and surgery. The former has the advantage of embolising bleeding vessels selectively with preservation of functional renal parenchyma, and avoiding an emergent radical surgery. 20 For unstable patients or those with uncontrolled bleeding after embolisation, surgery may be required and depending on the size of the tumour, either partial or complete nephrectomy may be performed. 4 Other indications for surgical intervention include haematuria, lesions with local tissue or vascular invasion and continued suspicion of malignancy after imaging. 20 This patient was fluid responsive and haemodynamically stable for renal angiography with embolisation which subsequently controlled the haemorrhage.
